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ABSTRACT 



This paper discusses the different levels of 



decision-making regarding media selection and technology use in 
distance education, and suggests a set of criteria and procedures 
that are practical yet rigorous. Interactivity is one of the main 
criteria proposed, and the value and meaning of interaction and 
interactivity in a distance education context are discussed. It is 
noted that there are many forms of interaction including feedback on 
performance, the relationship between teacher and student, the 
relationship between students, and the interaction between the 
student and the instructional materials. Interaction with 
instructional materials also takes many forms based on the medium 
selected for instruction and the way in which the medium is used. For 
example, the reader's response to text-based instruction is different 
from the response to information presented on computers or 
educational programs on television. It is argued that two-way 
communication technologies such as audiographics and audio, video, 
and computer networking are becoming popular in conventional teaching 
institutions because they require little change in teaching behavior 
from traditional face-to-face teaching. It is concluded that a 
combination of technologies will provide a balance between 
conventional teacher-dependent education and the isolated distance 
education student. (7 references) (DB) 
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ABSTRACT 



Academic models of media selection are not really appropriate for distance education, and the more 
CI Caches that have been adopted are not usually rigorous enough to ensure the mos 
p 7p"1 1 of medi, Uns paper discusses the different levels of d^on-ma^g 
11 and technology in distance education, and suggests a set of catena and procedures that «e 

value and meaning of interactivity in a distance education context 
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Introduction 

• «n<TP »nH tvnes of technologies available to distance 

There has been a rapid expansion in the range and types 01 rcumu B 

^.he more traLna. techno.ogies of print, broadcast Revision. radto, and audtc- 
cassettes can be added the following new technologies: 



electronic publishing 

telephone teaching and audio conferencing 

audio-graphics 

video-cassettes 

satellite and cable TV 

computer-assisted learning 

electronic mail and computer conferencing 

video conferencing 

video-discs and CD-ROM 



With increased choice comes increased difficulty of decision-making. In general, media se.ect.on 
I « been restrict mainly by the limit*, availability of media in student, home, or 
the Ifigh costs f providing reception techno.ogy in .oca. centres. Med.a se.ecoon has been 
flu ced or mod fed sometimes by administrative and political convemence, ,n the sens 1 

However, with increased student accessibUHy to a wider range of media, - JJ-££ 
politicians and administrators to use techno.ogy to increase access or reduce costs, there , a 
ate need for some rigorous yet practical procedures for makrng appropna.e demons , ^ 
a Unfortunate*, there is a ,ack of genend.y agreed criteria for medta — , ~ 
education and even more fundamentally, a lack of appropriate theory or procedures. W tie ere 
"els academic books on media se.ection in educauon, they do not tn genera, suggest 
approaches that are either practical or relevant to distance educauon. 

Elsewhere (Bates. 1989) I have suggested some key factors that need to be taken into account 
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A ccess: where will students learn: home, work, local centres? 
C osts: capital and recurrent; fixed and variable 

T eaching functions: presentational requirements of the subject; required teaching and 
learning approaches 

, nteraction and user-friendliness: wha, kind of learning does this technology encourage? 
Do students and teachers require a great deal of oaining to use tins technology? 

0 rganisation: wha. changes in organisation will be required to facilitate the use of a 
particular technology? 

N ove.ty: to what extent will the 'trendiness' of this technology stimulate funding and 
innovation? 

S peed: how quickly and easily can material be up-dated and changed? How quickly can 
new courses be produced using this technology? 

These are listed roughly in order of importance. 

theme of this conference. 

Interaction : what does it mean? 

a ,c hpina ' fl Bood thine' in education, without Us meaning ever 
TnWartion is frequently discussed as being a gooa ining ^ ...... n f 

Interaction is irequt y deoendine on the particular theory of 

being clearly defined. In fact, the meaning vanes a great deal, depending P 

learning that is assumed by the person using the term. 
ERIC 4 



.•~„c TW/ihark is considered an important component of 
o^nniiwl successfully to new situations. FeedbacK is conbiucicu *~ 

Zal S P-ides .earners with knowledge of results. ,o demonstrate that 

of how well the learner has learned. 
Mediadifferc^siderab^^ 

the value of media in distance education, and the extent to which they can or should replace face .0- 
uln interact are often hased on confusion and misunderstanding about .to*-* 

to is an indiM isolated activity, and titat is the interaction between a learner and *e leanung 
IriJ beT, text elevision or computer program; the second is a social aenvtty, and that ts the 
ZZZZZ Z or more ^p, — the learning material. ,t is 
difference: bo* kinds of interactional context are necessary for learmng, and bom need careful 




examination, 
-n,» jantjjnsss at die lonf-distance learner 

There is a myth of distance learners being isolated students living in a remote cabin or hut mites 
21 , e neaLtt civilisation, and more ■mportantly, miles from the nearest educauonal tnstuunon 
mTl mi Z be true for an important minority, by far the greatest number of open and dtstance 
E£ IZlZ-^ Ws tmvel time to an educational institution offenng a simtiar leve l o 

convention between teacher and student. Holrnberg (1983) has argued that: 

■the character of good distance teaching resembles that of a guided 
teaming... the distance-study course and the non-contiguous commumca Uo typ^l o 
Zc! Location are seen as the insmtments of a convention-like mteracnon between the 
student on the one hand and the tutor counsellor... on the other. 
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I shall describe later how this is done through different media. 
Tu rning as a jH""' activity 

Social interaction may be of three types in open and distance learning: 

. interaction between the learner and the originator of the teaching material; 

. interaction between the ieamer and a tutor, who mediates between the original 
material and the learner, by providing guidance or assessment; 

interaction between the learner and other learners. 

The first kind of interaction is relatively rare in distance education, but we shall see that it is 
«^e common with tine use of interactive technologies. 1* second has been the most 
becommgmore co^spondence via the marl service, 

lurfes have permitted. The last is possibly the most important form of mteracuon for many 
Z2 bu« i. has .ended to be neglected in distance educario, at least untti recently, except 
where students have been fortunate enough to attend local centres or summer schools. 

Note that in all three types, interaction can take place without face-to-face contact; in other words 
2 fnZLa, infraction can be a. a distance, via the mail service or through technolog.es 

inTeal rime or asynchronous. In other words, social interaction is no, necessanly time or place 
dependent, or even instructorOependent if a mediating tutor or peer groups are used. 

The quality of interaction 

stimulating hard thinking, without any apparent overt aeons. Stmtlariy. learners can eastly 
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ways to beat the machine, not by thoughtfuUy responding to the questions posed by the ^computer- 
but by second-guessing the patten, of predetermined, multipie.ho.ee answers, or by random 
guessing until the correct answer is found 

One way of evaluating tire quality of interactivity is to ask what kinds of thinking it is Ukely to 
simulate in the learner, and whether this is appropriate for the task at hand. For instance, does the 
aclvt nlly encourage and reward W responses, i.e. rote laming, or does « encourage 
I ."SS To f titiLg. such as those suggested by Gagnc (1977), of synthesis, analysts, 



evaluation, etc.? 



Similarly feedback can be vety simple, merely providing correet answers to stratghtforw^d 
l S or it can be much mote complex, suggesting a variety of alternative responses, and 

Glides flexibility for dealing with the learners response to activities. Does ,t provtde merely 
SEES?- to whether the learner has responded correctly; does i, provide rental 

™e the learner is some form of discussion or dialogue about the quahty of the learners 
13 J nstance, does i, allow the learner to develop or test an argument or a pattern of 
I Zg as lul, of interaction with a tutor or learning material? How does it handle an ongmad 
™!o anticipated by the —or? It is this latter quality of feedback whtc ts more easdy 



Interaction with learning materials 



As already stated, a great deal of learning is an isolated activity between a student and earnmg 
2 I 7e pasfprint was the main medium through which students accessed learmng 
2 Hi u 1 Z n yelrs television and computers have become increasingly important as 
"uTes f earning matells. In tins section, 1 wish to examine the ways in whtch tnteracuon can 
r i^ough the use of each medium, and in particular how each medtum encourages 
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Print 

!„ the past, *e main fonn of learning m^rial has been in printed form, such as text books, journal 
!^Lnce education course unto. All forms of reading require interaction between tine reader 
and the text Iser (1978) states that 

•[Reading] sets in mod*. . whole chain of activities that depend both on the text and on tine 
exercise of certain basic human faculties. Effects and responses are propemes nertiner o tine 

process/ 

to points out that tine meaning of the text is something that tine reader has to assemble, leading to 
wZsTcalis an 'aesthetic response, 'although „ is brought about by tine text it bnngs mto play 
the imaginative and perceptive faculties of the reader.' 

Iser here is discussing a reader's response to a work of literature, which may of course be different 
Z a distance . earning text both in its objectives and its form In another context. ., would be 
uTu ttTalyse the various devices or techniques mat authors use to stimulate or encourag 
telction by readers. However, the important point here is that a text is not a 'neutral object. * 

Zan c's manual. Therefore, if the reader is to obtain meaning from a text, there has to e an 
Tn eracti n What differentiates distance .earning texts from other kinds of pnnted matena. ,s a 
« attempt to stntcture expticidy a student's response to the material. Thts may be done tn 
one of several ways, some of which are listed below: 

explicit objectives 

headings (which act as advanced organisers) 
self-assessment questions within the text 
activities - and 'model' responses 
summaries 

examination or assessment questions 
model answers to exam questions. 
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Print can be designed so d». « is denseiy-packed with information. Tlus has severai enefi* a 
deai of infoltion can be covered in a relative* cost-effective manner, tt can also h»dle 
^Le.y abstract concept thus .ending itself to advanced levels of educate Pnnt can *o be 
both very precise or deliberately ambiguous. Alternative exp.anauons or approaches can be 
rled but only in a sequential manner. Prim therefore does allow students to deve.op g « 

eve. skills of interpret synthesis and evaluation, as well as comprehend, t u no 
prising men Jprin, is still the main medium in higher education, and n smtab.e for 

approaches based on cognitive learning. 

However, a major weakness of print is providing feedback for questions that Ha^of 
acceptable responses. Another weakness is mat students can easily go to the prmted feedback 
Z e answerer -discussio, of the activity is provided, without acuvely ^agm m * 
exercise. Feedback through prim is also less appropriate for more pracucal forms of learnmg 
requiring the development of social or psycho-motor skills. 

Therefore print can and often does suggest a wide range of activities for learners, and cart also 
However, learners can stil. avoid the mental effort required to wor throug an 

feedback. 



Com puters 



Most forms of information mat can be presented through print can also be presented through 
2 urers. Thus cost and accessary are more important criteria in choosmg between pnn. »d 
1 ers than me form of presentation required. In addition, and a, a 

provide animation and simulation, in the latter case enab.ing students to respond .0 what >,.... 



questions. 



One of the main strengths of computers is ,he ease with which they allow learners to mterac, wtth 
materia.. Computers can encourage learners ,o respond ,o learnmg matenal rhro g 
*e 'Z or graphics and get feedback on their performance; the compurer can also use ha 
«n to gmde learners to me next appropriate srep in the, learning. Computers rhus prov.de 
learners with much greater overt interaction than other media. 
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However, a major weakness of mos, current computer-assisted learning matenal ts <he dtfficulty of 
a vari ty of possible interpretations or even different waysof expressmgmesameconec 
despite word ignition and flexible spelling facUities. It is much more dtffieuh fo 

where different interpretations or responses ate permissible or even desuable. 

For Utis mason, computers lend themselves better to more behaviouristic approaches to teaching 

facts or ptocedums are to be learned. It is no, sarpnsmg then tl 
Cter-assiste, learning Is mom common in training and vocational 
eduction, litis may change as artificial intelUgence techniques are applred » «^*^ 
Uaming, bu, these programmes am likely to be expensive to develop and wdl requtre powerful 
machines, making them less appropriate for distance education students. 

Television 

Television is the riches, of the titree media, in terms of its density of information, in that i, can 
a„ ,he major forms of symbolic representation: words, pictures, movement, sou 4 and 
'rltime' representation of events. Television can also of course be used merely to re.ay a lectum 
atlkTg held with simple graphics, it is important then to distinguish be,ween ,e.ev,s.on whtch 
S s itstl, range of pmsentational qualities (which 1 will describe as high qua!,,/ televsto ) 
ano ^vision which is merely another way of delivering ,he lecure forma, a, a dtstance (whtch 1 
will describe as 'televised lectures'). 

Hteh oualitv television has certain presentational advantages over other media, in that it can 
X n« l-d concepts mat would be impost to do for distance learners in a pracuca 
way by other means (e.g. scientific experiments requiring complex ™» 
differen, countries; examples of complex inter-personal behavtour - see Bates. 1984, for a ful 

STo heuniqu .m^^^^'^ 9 ^^^^'^ 
wis of Paring information, high quality television lends itself to ambtgutty, and hence 
Tn^d a ntetprltion. Thus television can be P articu,ar,y useful for dealmg wtth more open- 

am not only acceptable but desirable as a teaching goal. 

However students often have great difficulty in interacting with television, for a number of 
reaH The extent to which learners are prepared to interact with te.evts.on ,s l.kely to be 
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influenced by .heir non-educational use of una, medium, Salomon (1983) found tot Israel: chUdmn 
Cd more from Sesame S«e, .elevision programmes man Ameriean children, despue me fac 
television had been available ,o Israeli children for on>y two or three years. He tad *a 

were merefore prepared ,o pu« in greater mental effort to learning from .elev. ,on On me o*e 
12 . AmericI children rated television an 'easy' medium compared wnh pnn, no do 
Zc rating television with emertainmen,. and books with school. There » a tendency *en f 
^ers who have no. been educated or .rained to use television as a serious learnmg medrum ,o 
respond extremely passively or non-analytically to educational televis,on. 

Secondly, pmvailing broadest professional ideologies about what 

conflict strongly with educational approaches that would encourage ^ 
for a fuller discussion of this issue). For instance, to keep vrewers watchmg bno d as, — « 
is continuous, and uses techniques which discourage the '.n.errupuon of the flow of ,h 
~ . By its nature broadcast television cannot be imerrup.ed unless recorded. Eve 
Tational or Ling programmes ma, are never imended for broadcasting, however are, su* 
Le in a continuous sequence, using broadcast formats such as documentary-style. Techmques 
S would encourage len, inaction, such as clear stopping points, bud.-.n quesuons and 
activities for viewers, short segments, etc.. are rarely found in educational .eleven. 

This of course is not an 'inherent' characteristic of television tha, canno, be « S°me 
Z —on in designing video ma.erials ma, encourage overt in.emcuon can be found a * 
British Open University (see Crooks, 1988). However, even when such techmques are bud, m o 
Z pfedTc on of me pregramme. the difflculry of providing good feedback on 
o the martial remains. Indeed. Durbridge (1982) found ma, learnmg bes, occurred from v.deo 
111 in a group context, where students could ,es, ou, their interprets on tutors and/or 
other students. 

There is a grea, deal of work going into the development of interactive video (i.e. computer- 
L video discs) and multi-media (.he developmen. of compu.er —on and graph, 
• conned wim sound, using CD-ROM and compu.ers). because mese prov.de ways .o .ncrease me 
interactivity of learning through visual materials. 

However, .heir u.tima.e value for dis,ance education will depend on .wo factors: no. only reducing 
"els. of bom equipmen, and more importan.ly .he cos. of developmen, of ma.ertals; bu, also me 
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*• t *ri*u well as for providing correct answers and remedial 
<w different interpretation of materials, as wen as ior pruviui 6 

iJ danger is * * — s on the quality of feedback ^ ^ 
JZ^J*** through a pre-programmeo compu t er wiU counteract the pedagogic benefit 
analysis and interpretation available through video. 

inaction and feedback illustrate very well the point that to some extent media axe inter- 
Interact.™ ana ( , $ ^ ^ objwttves of ^ 

changeable. What matters is the way Ute ^ g ^ ^ for 

teachine rather than the medium used Nevertheless, it is nioic uu 

S3S -ung acdvities and feedback to be handle, through some media compared with 
others. 

Two-way communication and interaction 

A perceived weakness of the older technologies, such as prim and broadcast television and radio 
wa^mey were one-way technologies, good for delivering large quantities of tnfonnatton » 

Z that despite the power of computers to provide certain kinds of interacts, human tutors ar 
n !e mo e fective way to deal with .earning and teaching that requires interpretation and 

rne^rlhnologie, such as audio-graphics, audio-, video- and computer-networking is the* 
Z*Z«LZ communication, thereby aUowing the student to interact direcuy and f>ex.b,y 
with the teacher or other students, ever, if at a distance. 

There are several issues which should affect the decision to use two-way communications 

Print and broadcasting have relatively high fixed production costs, bu, very low delivery and 
712 costs Thus it costs the same to broadcast a television programme to one as to million 
prcducing the programme is very expensive. Thus broadcast te.ev,s,o„ ,s best used 
' when the number of students or viewers targeted for the programme is large. 

.. .. „ h :„,,, . rAive . live or video-recoraed television broadcasts, 

'Real-iime' distance teaching, through inter-active nvc ui viuw ,.,„,„ 

XZr^ncing, combined wiU, se, reading from text b^ks and ^ - 
dramatically reduce the high 'front-end costs of specialty designed pnnt-based courses, 
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courses with small student numbers, and can also increase student interaction and allow for 
flexibility in up-dating course material. 

Tte 'production' cos* of two-way communications technologies are primarily those associated 
with I rime the teacher puts in and the technoiogy needed to create conference - a te lepho 
olge computer conferencing software such as 0>Sy; Ute delivery costs are pnmardy those 
TJ^Z 1 technologies n«ded by me student, and the line costs associated with de very, 
"e production and delivery costs of two-way communications technologres are mtuaUy l™ 
(except for full two-way vide, conferencing, which is generally far too expenstve for most 

^tutors required, if high levels of two-way communication are to be matntart £ » 
transmission or line cos. increase in proportion to the number of students. Tta ^o-way 
communications are more suited in economic terms to courses with ,ow numbers of students. 

The second issue is more difficult, but is associate with the quality of presentation. One reason 
why tiTse two-way technologies are becoming popular in conventional teachtng tnsututtons » 

to-face teaching. 

However for off-campus or distance teaching students, the use of these two-way communications 
"g es can create certain problems. Most two-way teaching medta tnvc , ve hve o 
J" aneL contributions from me teacher. Where presentations are in real ttme and/or ve 
ti l and opportunity for student communication is strictly con.olled. Aud 0 and v d 
conferencing require me physical presence of a student a. both a fixed tune and often a fixed phtce 
S£Z theTome. Fulrmore, when the teaching is in 'real dme', and ephemeral, the sm en 
is hlavdy dependent on understanding the presentation and discussions as they happen, and on 
taking good notes or on a good memory. 

One way in which two-way communication media reduce production costs is by making the 
° ZZ .1* —us, available, without the need for a great deal of preparatto, thus 
reducing the time needed from highly-paid subject experts. However, one of the grea 
onluri ns of distance teaching institutions has been to raise the quail* of dtstance 
mTl This is a result of a grea, deal of preparation time and team work. High qualtty teachtn 
ZS « Particularly important where students have a variety of educational backgrounds and 
experience of study, and are especially important where, entry to courses ,s open to all. 
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Thus a number of rather difficult criteria have to be me. with live' or real-time teachtng a. a 
distance: either excellent presentation or preparation by the teacher or tutor, or good pnor subject 
knowledge and/or study skills from the student; built-in opportunities for ample two-way 
communication for all students; and some way of providing an easily accessible permanent record 
of the proceedings. It can be seen that in this respect computer networking has some tn-bmlt 
pedagogic advantages over audio and video conferencing and live interactive TV. 

However, for institutions already based on high-cost 'front-end' models, such as autonomous 
distance teaching universities, not only will existing staff have to be re-trained and in some cases 
new staff and facilities brought in. but to obtain such savings, major re-organ.sauon of 
depar.mer.ts and changes to job specifications will also be needed. I, is likely men ma, these twc, 
way communications .ecologies are more likely «o find particular favour m convennonal 
institutions wanting to move into off-campus teaching. 

What should be even more evident though is ma, mere win often be a need te toA U# . q-* 
pre-p-epared, permanent material, and for two-way communicanon between students and tutors, to 
enable students to interact more effectively. 

There is also a growing recognition in distance teaching of the importance of adequate local or 
inter-persona. student support, in terms of direct contact with both 'human' counselors and tutors 
and with other students. This is leading to even greater importance being placed on local study or 
■earning centres. This enables more sophisticated two-way equipment to be used than could be 
used for purely home-based students. However, once again a number of issues arise torn the 
placing of equipment in local centres. Quite difficult policy decisions need to be made about th 

elative implle of course delivery through local centres or at home, and the extent to wh, 
•students shou.d be obliged to attend local centres. There are also major cost and secunty 

implications in placing equipment in local centres. 

Nevertheless, what we are seeing is a 'mid-way' position being established, between the time 
p,ace and teacher dependent model of conventional education, and the model of the tsolated, bu, 
time and place independent, student of 'pure' distance education. 
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Conclusions 

Unfortunately in educational and cos. terms, there is no 'super-technolog/; different technologies 
strengths and weaknesses. This means then that a cognation of techno og^ is 
u uafTune most appropriate decision, although the bahn.ce wUl vary from context to context I. rs 

Sing Two-way communications media are valuable tools for drstance educators and w U 

so; nevermeless, drey are not always appropriate for all the jobs *a neeti . 
be done. One-way communication media can. with careful desrgn, provrde a h.gh level 
interaction for students, and so still have an important role to play. 

Lastly, while interactivity is an important criterion for selection, metiia are toflfe and can 
accommodate interactivity in a variety of ways. For these reasons, cos, and accessary of m«ha 
arc likely to be stronger criteria. 
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